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5 The present invention relate* generally to a hybrid- 

type electret condenser microphone, and moro particularly 
to a miniaturised electret condenser microphone for os» in 
portable telephone© or information cosnmunl cation devices, 
in which main components including electronic circuits, 
10 such aa an tC device and the liKe, are integrated into o 
chip. 

§££££5fiBBB £S5 

Korean Patent Publication Mo. 1993-3063, which was 

15 filed on December 22, 3590 in the namo of this applicant 
and issued on April 17, 1993, discloses «n elect rat 
condenser nicrophone which is attached to a mike, a 
telephone, a portable telephone, a video tape recorder, a 
toy and the like and serves to transform sound pressure 

20 into an electrical signal. 

The elect ret condenser microphone disclosed in this 
patent is schematically shown in Fig. 1 in a cross section. 
As shown in Fig. 1, the elsctret condenser microphone 
includes a case 3 which has an opening 1 formed at a 

25 central portion of an underside thereof and a cover 2 
attached to an outer surf see thereof, A polar ring 4 end a 
vibratory diaphragm S are disposed within the case 3. An 
amplifier unit 9 is secured to a printed circuit board 12 
by means of a soldering 13. An output lead 11 of tbo 

30 amplifier unit 9 is connected to the printed circuit board 
12 by soldering, on the vibratory diaphragm 5 is disposed 
a fixed electrode 16 which is connected to an input 
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terminal 10 of the amplifier unit 9 and insulated by on 
insulating ring 17. A dielectric plate 20 applied with an 
electrostatic material is diapoaed within the fixed 
electrode 16. m addition, a plurality of opening* 21 ore 
formed at a peripheral edge of the fixed electrode 16. 

In the conventional electcet condenser microphone 
having a construction as described above, however, the 
dielectric piste 20 is separately adhered onto the fixed 
electrode 16 in a state where the fixed electrode 16 
insulated from the case 3 by the insulating ring 1? is 
oonnocted directly to the vihretory diaphragm 5. Tor this 
reason, although tba elect ret condenser microphone can be 
significantly improved in performance, it has « problem in 
that it cannot be miniaturixed. Another problem is that 
the contact area between the input terminal 10 of the 
amplifier unit 9 and tha fixed electrode 16 is limited, so 
that inferior electrical contact occurs between the input 
terminal 10 of the amplifier unit 9 and the fixed electrode 
16 and hence production yield cannot be increased. 

pjscmgPRjB or rag invent roar 

Accordingly, the present invention has been made to 
solve the above-mentioned problems occurring in the prior 
art, and an object of the present invention ie to provide 
an electret condenser microphone which can be miniaturised. 

It is another object of the present invention to 
provide an electret condenser microphone which can be 
manufactured in Increased yield. 

To accomplish tha above objects, the present invention 
providos en electret condenser microphone which comprises: 
a case which is electrically grounded and has an opening 
formed at en upper side thereof end a plurality of sound 
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holes formed at a central portion thereof, the sound holes 
serving to coll act and pass sound there- through? a 
vibratory diaphragm which ia disposed within the case in- 
paralLel to an inner bottom surface of the case, apart, frco 
the bottom surface of the case at a given diatance <ot), 
and which ia vibrated by sound pressure coair>g in through 
the sound holes of the cast so as to transform a sound 
signal into an electrical signal; a vibratory diaphragm 
support ncrabar which is dlspoeeo on the vibratory diaphragm 
and has a concave groove formed at an ovtcr surface thereof 
and a concave portion, the concave groove being formed s-uch 
that the vibratory diaphragm is .paced apart from the 
vibratory diaphragm cupport member et a given distance, the 
concave portion hoving a plurality of email sound boles 
formed at a bottom surface thereof such that the vibratory 
diaphragm is easily vibrated/ on integrated circuit which 
is attached to -the vibratory diaphragm support member and 
serves to amplify the electrical signal; en insulating cap 
which covers the opening formed at the upper side of the 
case while electrically insulating the vibratory diaphragm 
support member from thw case; a first contact pin which is 
disposed on the insulating cap such that it receives the 
amplified signal from the integrated circuit attached on 
the vibratory diaphragm support member through e contact 
element connected by a lead to the integrated circuit and 
trantwnite the received signal to the outside of the 
e lac trot condenser microphone; and a second contact pin 
which is disposed on the insulating cap such that it 
receives the amplified signal from the integrated circuit 
attached to the vibratory diaphragm eupport member through 
a contact element connected by a lead to the integrated 
circuit and transmit the received signal to the outside of 
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the clectret condenser microphone. 

BRigp v x&aapTxaxt of tbb rouafrwcs 

rig. 1 io a cr ©s o- sectional riew which schematics 11 y 
shows or elect ret condenser microphone of the prior art; 

Pig. 2 ie a perspective view which schema ti colly a how a 
the appearance of an electrct condenser microphone 
according to a preferred embodiment of the present 
Invention! 

Fig. 3 i» a partial cross -sectional view showing the 
elect ret condenser microphone according to e preferred 
embodiment of the present invention; 

Fig. 4 is 4 perspective view which schematically shows 
a vibratory diaphragm used in the electrct condenser 
microphone according to a preferred embodiment of the 
present invent! on r 

Fig. S is a perspective view which shows a silicon 
securing board in whicb an 1C device used in the elect* ot 
condenser microphone according to a preforred embodiment ol 
the present invention is integrated into a chip; and 

Fig. 6 io a schematic view of an integrated circuit 
shown in Fig. 5. 



Hereinafter, the elcctrot condenser microphone 
according to a preferred embodiment of the present 
invention will be described with reference to the 
accompanying drawings. 

Pig. 2 is a perspective view which schematically shows 
the appearance of an electret condenser microphone 
according to a preforred embodiment of the present 
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invention; rig. 3 is. partial crooe-sectional view showing 
*j» eiectret condenser nicxophone according to a preferred 
embodia»nt of the present invent i 00/ rig. 4 la « 
perspective view which schematically show a a vibratory 
diaphragm uaed in an eiectret condenser microphone 
according to a preferred embodiment of the present 
invention; and Fig. 5 ia a perspective view which shows a 
eilicon securing board in which ar» 1C device used in an 
eiectret condenser microphone according to a preferred 
embodiment of the present invention Is integrated into e 
chip. 

Referring to rigs. 2 to 5, an eiectret condenser 
microphone according to a preferred embodiment of the 
preeent invantion includes a ease 50 end a vibratory 
diaphragm 70 which is vibrated by sound pressure catting in 
through sound holes 52 of tho case 30 so as to transform a 
sound signal into an electrical signal. 

On the vibratory diaphragm 70 i* disposed a vibratory 
diaphragm support member 80 made of a semi conduct or wafer 
which has a concave portion 82. 

A plurality of small sound boles 82a are formed at a 
bottom surface of the concave portion 82 so thnt the 
vibratory diaphregra 70 is eaaily vibrated. 

Moreover , the eiectret condenser microphone includes 
an integrated circuit 100 which receives and anilines the 
transformed electrical signal from the vibratory diaphragm 
70. 

Also, the eiectret condenser microphone has an 
insulating cap 110 which covers an opening formed at the 
upper side of the case 30 while serving to electrically 
insulate the vibratory diaphragm support member 88 from the 
case 50. 
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FUxther, the electret condenser microphone includes a 
pair of contact pins 120 and 3 30 disposed on the insulating 
cap 110. 

In this case, the first contact pin 120 is connected 
5 to a contact element 102 connected to a lead 102a of the 
integrated circuit 100, such thot the amplified signal frcre 
the integrated circuit 100 attached on the vibratory 
diaphragm member 60 is transmitted to the outeide of the 
electron condenser microphone. The second contsct pin 130 

10 is connected to a contact element 103 which is connected to 
a lead 103a of the integrated circuit 100. 

Jn other words, the case SO Included in the electret 
condenser microphone according to the present invention has 
an opening formed at the upper side thereof, and a 

15 plurality of sound holes 52 formed at a central portion of 
the underside thereof. The sound holes 52 serve to collect 
end peas sound there-through. Within the case 50, the 
vibratory diaphragm 70 is disposed parallel to an inner 
bottom surface 50a of the case while maintaining a given 

20 distance <&t) t here-bet ween . 

Furthermore, tho vibratory diaphragm support mcsibor 80 
is made of « semiconductor wafer and has the concave 
portion 02. A plurality of small sound holes B2a are 
formed at e bottom surface of the concave portion 82 of the 

25 vibratory diaphragm support member 80, so that the 
vibratory diaphragm 70 is vibrated easily. Tho vibratory 
diaphragm support member 80 also has a concave groove 84 
fomed at the underside thereof to a depth of generally 5 
to 25 urn, so that the vibratory diaphragm 70 is spaced 

30 apart from the vibratory diaphragm support member 80 at a 
given distance. 

In the electret condenser microphone of the present 
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invention, since tho vibratory diophreyn support mercber 80 
ia made of a semiconductor wafei, the integrated circuit 
100 for amplifying the transformed electrical signal from 
tho vibratory diaphrogn 70 can be made into a aingle chip. 
5 The opening fonted at the upper side of the case 50 is 

covered with the insulating cap 110 which serves to 
electrically insulatv tbo vibratory diaphragm support 
member eo from the case 50. 

On tho insulating cap 110, the first contact pin 1*0 

10 is disposed, which receives the amplified signal fron the 
integrated circuit 100 through tho contact clement 102 
connected to the integrated circuit 100 by the lead 102 end 
transmits the received signal to tha outside of the 
elect ret condenser microphone. 

15 Moreover, on the insulating cap 110, the second 

contact pin 130 is disposed, which Is electrics lly 
connected to the contact element 103 that is connected to 
the integrated circuit 100 by the lead 103a- The second 
contact pin 130 can be electrically connected to the 

20 outside of the elect ret condenser microphone. 

Aa shown in Fig. 4 in detail, the vibratory diaphragm 
70 comprises an electret film 72 into which an electric 
charge ia charged; a conductive film 74 which is fenced on 
one side of the elect ret film 72 by sputtering or chemical 

25 vapor deposition (CVD) ; end s polsr ring 76 which ia 
disposed at a peripheral edge of the underside of the 
conductive film 74 such that the conductive film 74 formed 
on the electret film 72 ia located apert from tha inner 
surface 50a of the case 50 at a given distance (ot) . 

30 Preferably, the vibratory diaphragm 70 is formed of 

12.5 to 25 tun thick fluoro ethylene propylene? FTP) or 
Teflon. 
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As shown in pig. fi, the integrated circuit 100 
comprises an amplifier 104 which serves to transform a 
voltage signal generated by vibration of the vibratory 
diaphragm caused by sound pressure into a current signal 
b and to amplify the transformed current signal. Such sn 
amplifier 104 is comprised of a field effect transistor 
(FET| 1<0 for a microphone and a capacitor no for a noise 
filter. In the field effect transistor, a gate terminal is 
connected to the vibratory diaphragm support member 80, a 
10 drain terminal ia connected to the contact element 5 02, and 
a source terminal is connected to the contact element 103. 

In this case, it is preferred that the vibratory 
diephregm support member GO is formed of a silicon or 
germanium wafer and made conduct ive by suitable doping of 
' 13 impurities. 

At the bottom surface of tho concave portion 02 of the 
vibretoxy diaphragm support member BO, a plurality of 
sound holes 82a ore formed respectively so os to have a 
diameter of 20 to 100 |tm by otchlng firstly using an 
20 anisotropic etching method and then etching the resulting 
bottom surface secondarily. 

Hereinafter, operations and effects of the elect ret 
condenser microphone according to the preferred embodiment 
of the present invention will be described. 
25 first, an assembling pzooess of the elect rot condenser 

microphone according to the preferred embodiment of' the 
present invention will now be described. 

In the assembling process, the vibratory diaphragm 70 
comprising the electret film 72, the conductive film 74 
30 formed of a metal on one side of the elect cet film 72, and 
the polar ring 76 which is disposed on the peripheral edge 
of the underside of the conductive film 74 in such a. manner 



(18) 



JP 2004-510373 A 2004.4.2 



rCT/KB0)/O!B36 



that the conductive film 14 is located sp«t from the inner 
bottom surface 50a of tho case 50 at a given distance (At) 
and maintained under a desired tension, ia diaposed on the 
inner bottom surface 50a of the case SO in such a manner 
that the polar ring 76 faces downward. 

Wext, the vibratory diaphragm support member 60 having 
the intograted circuit 100 attached thereon is mounted onto 
the vibratory diaphragm 70. Then, the vibratory diaphragm 
7 0 is spaced apart from the underaide of the concave 
portion 62 formed at the vibratory diaphragm support member 
80 at a given distance by virtua of the concave groove 34 
formed at tho underside of the vibratory diaphragm oupport 
member 80. 

Thereafter, the opening of the case SO ia covered with 
the insulating cap 110. Then, a aidewall of the lnaulating 
cap 110 is in contsct with the underaide of the vibratory 
diaphragm support member 80 and an inner sidewall of the 
case SO, so that the vibratory diaphragm support member is 
electricolly insulated from the caso 50. 

ftt this time, the firat contact pin 120 disposed on 
the insulating cap 110 ia electrically connected to the 
contact element 102 attached en the vibratory diaphragm 
support member 80, and the second contact pin 130 cSiepoeea 
on the insulating cap 110 is electricolly connected to the 
contact elesent 103 attached on the vibratory diaphragm 
support member 80. 

In thla assembled state, the vibratory diaphragm 70 is 
disposed on the inner bottom surface 50a of the case SO io 
such a warmer that it is spaced apart from, the inner bottom 
surface 50a of tho case 50 at e given distance (At J by 
interposition of the polar ring 76 there -between. 

Also, on the vibratory diaphragm 70 is disposed the 
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vibratory' diaphragm support neither 60 
integrated circuit 100 i* attached. 

In this state, since the concave groove 64 ia forced 
at the underbid© of the vibratory diaphragm aopport wwrber 
60, end the sound holes 62a are fornod et tho bottom 
surface of the concave portion 62 of the vibratory 
diaphragm support meratoer 60, the vibratory diaphragm 10 is 
easily vibrated by sound pressure coming in through the 
sound holes 52 of the case SO. 

While the vibratory diaphragm 70 is vibrated by sound 
pressure, a sound signal is transformed into a voltage 
signal. This voltage signal is applied to the field effect 
transistor tret) 140 within the integrated circuit 200 
through the vibratory diaphragm support member 60. Jn thia 
caee, the -vibratory diaphragm support member 80 is 
connected to the gate terminal or the field effect 
transistor, which serves to transform trte voltage signal 
into a current signal and amplify the transformed current 
signal. 

lo the field effect transistor of tho amplifier 104, 
the voltage signal transmitted from the vibratory diaphragm 
support member 60 is transformed into the current signal 
and amplified. 

Then, noise is removed from the amplified eignal in 
the capacitor 110, and the amplified signal is transmitted 
to the outside of the elect ret condenser microphone through 
the leads 102a and 103a and the contact elements 102 and 
105. 

In thia etate, tho contact element 102 is connected to 
the drain tormina 1 of the field effect transistor, and the 
contact element 103 ia connected to the source terminal of 
the field effect transistor. 
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Furthermore, the electrical signsl vhich we, 
trsnsformed from sound and amplified in the integrated 
circuit 100 is outputtcd to a telephone, a video tope 
recorder or a toy through contact pins 120 and 130, which 
are in contact vith the contact elements 102 and 103, 
respectively. 

in the embodiment described above, although the case 
50 of the electret condenser microphone has been described 
illustratively as it ia designed in a rectangular shape, it 
is understood that this invention is not limited thereto, 
and forming the caae 50 so as to have various ahapee. aveb 
as a circular shape or a polygonal shape, be long B to the 
concept of the present invention. 

Although a preferred embodiment of the present 
invention ha* been described for illustrative purposes, 
those skilled in the art teill appreciate that various 
modifications, additions and substitutions ore possible, 
without departing from the scope and spirit of the 
Invention as disclosed in the accompanying claim*. 

As apporcnt from the for agoing, the electret condenser 
microphone has a sinplo structure comprising the case, the 
vibratory diaphrag*, the vibratory diaphragm support member 
having the integrated circuit attached thereto, and o pair 
of the contact pins, so that it can be miniaturized. 

Furthermore, by virtue of a decrease in number of the 
assembling processes, it can be manufactured at Increased 
yields and thus reduce coat. 

In addition, in the electret condenser microphone of 
the present invention, sine© the vibratory diaphragm 
support member, which serves to support the vibrstory 
diaphragm in such a manner that the vibratory diaphragm is 
easily vibrated and also serves to transmit the signal from 
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the vibratory diaphragm, if made of a semiconductor wafer, 
the electrical contact is satisfactory, and tbc circuit can 
be nada directly os tho accvi conductor wafer whereby it can 
ea'aily be integrated into a chip. 
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HEAT 18 r-TAT^n IS: 

1 . Ad eloctret condenser microphone comprising: 
a case 50 having An opening formed at s upper side 
thereof and a plurality of sound holes 52 formed at a 
5 central portion of a underside thereof, the sound holes 52 
serving to collect end pass sound there- through ; 

e vibratory diaphragm 70 diapoaed above an inner 
bottom surface 50a of the caae 50 end spaced from tha inner 
bottom surface 50o of the case 50 at a given distance (At) . 
10 the vibratory diaphragm 70 being vibrated by sound pressure 
coming in through the count! holes 52 of the case 50 ao as 
to transform a sound signal into a voltage signal; 

a vibratory diaphragm support member 60 forma d of a 
semiconductor wafer and disposed on the vibratory diaphraga 
15 70, the vibratory diaphragm support nember 00 serving to 
transmit tha voltage signal from the vibratory diaphragm "»0 
and having a concave groove 84 formed at a underside 
thereof and a concave portion 82 at a upper side thereof, 
the concave groove 8< being formed such that the vibratory 
20 diaphragm support member 80 is spaced opart rrom at a given 
distance, tha concave portion 82 having a plurality of 
soond holes 82e which axe formed at a bottom surface 
thereof such that the vibratory diaphragm 70 is vibrated 
easily ; 

25 an integrated circuit 100 attached to the vibratory 

diaphragm support member 60 and serving to transform the 
voltage signal into an electrical signal and amplify the 
transformed electrical signal; 

an insulating cap 220 covering the opening formed on 
30 the caao 50 while electrically insulating the vibratory 
diaphragm support member 80 from the case 50;ojid, 

a pair of contact pins 120 and 130 disposed on the 
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inflating cap 110 and serving to txawrait tho amplified 
electrical signal from tho integrated circuit 100 to an 
outaide of the electret condenser iticrcphone. 

5 7. The oloctrot condeneor microphone according to 

claim 1, in which the vitro tery diaper egm 70 comprises an 
elect ret fill* 72 into which electric charge io charged; a 
conductive film 74 formed on one aide of the elect ret film 
72 by sputtering or chemical vapor deposition (CVD);and a 
10 polar ring 76 disposed at a peripheral edge portion of an 
underside of the conductive film 74 such that the 
conduct dvo film 74 formed on the electxet film 72 ia 
located apart from tho inner botton surface 50a of the case 
50 at a given distance (At) . 

15 

3. The electret condenser microphone according to 
claim 1, in vhich the vibratory diaphragm 70 i a formed cf 
12.5 to 25 *nn thick fluoro ethylene propylene (FEP) or 
Teflon. 

20 

4 . The electret condenser microphone according to 
claim 1, in which the concav« groove 84 formed at the 
undoreida of the vibratory diaphragm support member 60, has 
a depth of 5 to 25 jiro. 

25 

5- The electret condenser microphone according to 
claim 1, Jn which the integrated circuit 100 ie comprised 
of e field effect transistor for use in a microphone. 
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